Jan. 6, 1953 8. T. VIRTUE 2,624,105

METHOD OF PREPARING AND ASSEMBLINGI 'ANTIFRICTION BEARINGS

Original Filed May 3, 1951

i

I.risginga'.‘,z; HfVEmﬁﬂDR
ﬁyrom]' Veritue.

Coin, didtanT Lt

- ATTORNEYJS

BY e aeovs




Patented Jan. 6, 1953

2,624,105

~ UNITED STATES PATENT OFFICE

. . 2,624,
' METHOD OF PREPARING AND ASSEMBLING

r
T
1

b1 - '

Byron T. Virtue,

' The Torrington Company,
- corporation of Maine

ANTIFRICTION BEARINGS

Litchfield, Conn.,, assignor to

Torrington, Conn., a

o ~ Application May 15, 1951, Serial No. 226,397

The invention relates to new and useful im-

provements in a method of preparing and assem-

bling an anti-friction bearing and more particu-
1arly the outer race of a bearing for & crank shaft,
which bedring is disposed intermediate the crank
arms of the shaft. -~ o
~ An object ‘of the invention is to provide 2
‘method whereby a bearing race can be finished
ready for installing and then fractured to form
semi-cylindrical sections for aid in assembling on

-1-Cl"a‘im. (Cl, 29—148.4)
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& crank shaft at points intermediate the crank

-~ arms of the shaft. =

A further object of the invention is to provide
o method of the-above type wherein a snap ring
fitting in a tapered groove in the outer surface of

the race and nearer one end than the other holds

‘the parts in assembled relation during fracturing
and during handling and shipment to & place of
use. S

A further object of the invention is to provide
a method of fracturing the race which includes
‘notching the ends of the race in a plane substan-
“tially diametrically thereof and extending longi-

tudinally of the race, placing the race on an arbor

shaped so that the regions to be fractured are un-
supported, and striking the race with a ram in a
ram press at one side of the race and in the region
to be fractured. | |

These and other objects will in part be obvious
and will in part be hereinafter more fully dis-
closed. - -

Figure 1 is a vertical sectional view through a
portion of a crank shaft showing the anti-friction
bearing assembled on the shaft between adjacent
crank arms and the shaft in position in the engine
block; .

Ficure 2 is a side view of the outer race in its
its finished condition and prior to the fracturing
of the same;

Figure 3 is an end view of the race;

Figure 4 is an enlarged section showing the
shape of the groove and the snap ring in place
therein;

Figure 5 is a view in
on which the race has
block slipped over the race and the arbor located
on the supporting anvils of a press ram and also
the head of the ram which strikes the race for
fracturing the same, |

Figure 6 is a side view of
Ficure 5, and
 Pigure 7 is a side view of the race after it has
been fractured with the snap ring in place and
‘holding the fractured sections in mating contact.
Tn the present illustrated embodiment of the

elevation showing an arbor

the parts shown in

been placed, a restraining.
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referred to as a
This snap ring

of the race to
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'inventio-n the:ﬁ imprwed‘ method is shown as em-

ployed in the preparing of an outer race for a
crank shaft and the assembling of the bearing

race on the crank shaft between the crank arms

thereof. | -

In carrying out the method the outer bea,r'_ing
race, indicated at 1, is cylindrical and formed and

dimensioned on an ordinary SCrew machine.

During this operation an annular groove 2 is
formed in the outer surface of the race nealer
one end than the other of the race. This groove
has tapered walls 3 and 4. A split ring 5 often
shap ring is placed in the gTOo0VeE.
is dimensioned in cross section so
that it engages. the tapered walls 3 and 4. The
race is then provided with V notches 6,6 and 1, 1.

. These notches are located in a plane substantially
diametrically thereof and extending longitudinal-
1y of the race.

, Holes 8 and 9 may be formed
radially through the race and preferably on a line
extending transversely from the notch at one end
the notch at the other end thereof.
The race thus formed is heat treated to minimum:
hardness specifications, after which the race is
sround and polished to a dimensioned or finished

- size. |

The snap ring is inserted in the groove and
then the race is placed on an anvil {0, This anvil
has a flat side 11. A restraining block 12 1s placed
around the race. This restraining block only ex-
tends partly around the race and is positioned
so that the notches at one side of the race are
midway between the ends of the restraining block
and these notches are also midway between the
ends of the flat surface {| or the anvil. The parts

" thus assembled are placed on supporting blocks

4{)

{3, 13 in a ram press. The head of the ram or
punch is indicated at 14. These supporting blocks
have inelining surfaces 18, 15 which contact with
the race at points 16, 6 which are spaced away
from the niotches 1, 7. The race is unsupported in
the region of the notches 6, 6 snd 1, 7. The head
14 of the ram press is of greater lencth than the

width of the bearing so that when the head strikes
the bearing it will contact with the race along a
line joining the notches 6 and 1, at the upper side

" of the race. This blow against the race in the
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region stated results in & fracturing of the race
hoth at the upper and lower sides extending from
the notches 6, 6 to the notches 1, 1. The purpose
of the restraining block 12 is to avoid distortion
of the race. Without this restraining block the
race when fractured is very likely to become dis-
torted and out of round. The snap ring, while it
will yield to permit fracturing, will also hold the
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fractured parts in mating contact for handling
and shipping to the place of use.

The improved race thus constructed by the

method described is shown, described and
claimed as an article of manufacture in my co-
pending application Serial No. 224,403, filed May
3, 1951. | |

After the race has been prepared by the meth-
od described above, then the method of installing

the race in the place of use is as follows: The

snap ring is removed and the two sections sepa-~
rated and anti-friction rolls which are illustr&t- _-
ed at !T in Figure 1 of the drawings are either
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pPlaced in the half section or on the' bearing shaft

between the crank arms.. A light grease or
petrolatum is used for holding the rollers in place

during assembly. The two sections of the race

-are then placed on the shaft with the grooves

in the two sections in alinement and the snap
Inasmuch as the

ring is placed in the groove.
walls are tapered and the snap ring is dimen-
sioned so as to contact with the tapered walls,
this snap ring will aid in alining the sections
axially, that is, in their original location so that
the fractured surfaces will have mating contact.
After the races have been applied to the crank
shaft then the erank shaft may be placed in the
engine block and the fractured outer race will
be clamped between the appropriate bosses in

the engine block securing it in place and hold- .

ing the ifractured halves from separation dia-
metrically. The bearing race is held from shift-
Ing by placing a dowel pin {8 in one of the open-
Ings in the race, which dowel pin eNngages a. re-
cess In the engine block. The other opening
may be used to supply lubrication to the hear-
ing. While needle rollers are referred to and

shown as used in connection with the race, it will

be understood that other types of anti-friction

members may ke used with very little change in

the outer race. -
While the method described above of fractur-

ing the race is preferred, it will be understcod
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that from certain aspects of the Invention other

4 _ .

methods may be used for the fracturing of the
race. The applying of the snap ring to the race
before fracturing has, however, the advantage
of holding the fractured sections in mating con-
tact and at the same time said snap ring will

yield sufficiently to permit the fracturing.

It is obvious that minor changes in the method

'de_scribed may be made without departing from

the spirit of the invention as set forth in the

appended claim.

I claim: |
- The method of preparing
bearings on g

and assembling
crank shaft comprising forming

and finishing an outer bearing race having an

annular groove with tapered walls in the outer

~Iace of the race disposed at one side of the center

of the race and longitudinally opposed V-notch-
es In the ends of the race, placing a, split rine
In said groove dimensioned so as to engage the
tapered walls thereof, supporting said race and

subjecting the same to a blow for fracturing the

race along the lines extending from the notches

‘at -one end of the race to the notches at the

other end thereof while engaged by the split ring,
removing the ring so as to separate the fractured
sections, assembling the anti-friction members
to be used therewith in place, reassembling the
tractured sections on the crank shaft with the
ends of the groove in alignment and replacing
the split ring in the groove for holding the frac-
tured sections in alishment and their Tractured

surfaces in mating contact.

~ BYRON T. VIRTUE.
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